The effect of fluoride on the scavenging of organophosphates by human butyrylcholinesterase in buffer solutions and human plasma.
Fluoride ion is a reversible inhibitor of human butyrylcholinesterase (HuBChE) that is a viable drug candidate against organophosphates (OPs) toxicity. Since large numbers of communities in many countries are occasionally exposed to relatively high amount of fluoride, its effect on the kinetics of inhibition of HuBChE by OPs was investigated. In saline phosphate, pH 7.4, fluoride in the lower millimolar range significantly slowed the inhibition of HuBChE by paraoxon, DFP, echothiophate, soman, sarin, and VX. The kinetics of the inhibition was found consistent with the formation of a reversible fluoride-HuBChE complex that is at least 25-fold less active towards phosphorylation or phosphonylation than the free enzyme. Heat inactivation experiments indicate that the binding of fluoride to HuBChE probably involves enhanced cross-domain interaction via hydrogen bonds formation that may decrease enzyme activity. In spite of distinct structural differences among the OP used, the dissociation constants of the fluoride-HuBChE reversible complex varied over a narrow range (KF, 0.31-0.70 mM); however, KF in human plasma increased to 2.75-3.40 mM. 19F-NMR spectroscopy revealed that fluoride ion is complexed to plasma components, an observation that explains in part the apparent increase in KF. Results suggest that an estimate of the relative decrease in the rate of OPs sequestration in presence of fluoride can be obtained from the fraction of the free HuBChE (1 + [F]/K(F))(-1). Considering KF values in human plasma, it is concluded that the scavenging efficacy of OPs by HuBChE is not compromised by the normal concentration range of circulating fluoride ions.